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How are mmWaveChannels Different?

ÅDiffracted rays at mmWave frequencies 
are very weak/negligible

ÅPenetration loss at mmWave is so high 
that rays will not propagate far

ÅEven free-space pathloss will be 
significantly higher
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ÅAt mmWave, surface roughness can be on 
the order of a wavelength, generating diffuse 
rays in addition to specular rays
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Channel Measurements



Ideal Features of mmWaveChannel Sounders

ÅHigh antenna gain 

ÅAntenna arrays 

ÅOmnidirectional field-of-view (FoV)

ÅDual polarization 

ÅHigh dynamic range

ÅUltra-wide bandwidth

ÅFast channel sweep time 
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NIST Switched-Array Channel Sounders

83-GHz System (video) 28-GHz System60-GHz System

Å16-18 dBi antenna gain
Å2D arrays at both TX and RX
ÅOmni azimuth FoV at TX and RX
Å45-55 dB dynamic range
Å1-2 GHz bandwidth
Å65-262 us sweep time
ÅAutomated collection system with robot
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NIST Virtual-Array Channel Sounder

Synthetic aperture samples across space Simulated array response Measured array response

ÅHigh angle resolution limited only by span of robotic arm
ÅSuper ultra-wide bandwidth (26-40 GHz)
ÅNo mutual coupling effects 
ÅHigh dynamic range at each measurement due to VNA
ÅDigitized signal available at each sample position
ÅProvides measurement uncertainties
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NIST Phased-Array Channel Sounders

60-GHz System:

ÅSimilar properties as virtual array, but 
FAST!

Å4 ms sweep time
Å26 dBi  antenna gain
Å1D arrays 1 GHz bandwidth
ÅAutomated collection system with robot

60-GHz System

28-GHz System also has:

Ådual polarization
Å2D arrays
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